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This paper studies the sectoral and geographical dimensions of the response of bank lending 
to sectoral growth. We use several bank-level datasets provided by the Deutsche Bundesbank 
for the 1996-2002 period. Our results show that bank heterogeneity affects how lending 
responds to domestic sectoral growth. We document that banks’ total lending to German firms 
reacts procyclically to domestic sectoral growth, while lending exceeding a threshold of €1.5 
million to German and foreign firms does not. Moreover, we find that the response of lending 
depends on bank characteristics such as the banking groups, the banks’ asset size, and the 
degree of sectoral portfolio concentration. We find that total domestic lending by savings 
banks and credit cooperatives (including their regional institutions), smaller banks, and banks 
whose portfolios are heavily concentrated in specific sectors responds positively and, in 
relevant cases, more strongly to domestic sectoral growth. 
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Non-technical summary 
In this paper, we study sectoral and geographical dimensions of bank lending and investigate 
whether heterogeneity across banks influences the effects of domestic sectoral growth on 
bank sectoral lending. Rather than testing specific transmission channels of macroeconomic 
shocks, the aim of this paper is to document some stylized facts of the German banking 
industry. 
First, we investigate whether domestic and foreign lending exceeding a threshold of €1.5 
million taken from the credit register respond differently to domestic sectoral growth. Second, 
we examine whether domestic lending exceeding a threshold of €1.5 million and total lending 
from the borrowers statistics, in turn, respond differently to domestic sectoral growth. Third, 
we analyze whether characteristics such as bank size and bank type affect the response of 
bank lending to domestic sectoral growth. Finally, we investigate whether the impact of 
domestic sectoral growth on lending to firms in different sectors depends on the degree of 
sectoral domestic concentration and the degree of geographical foreign concentration in bank 
lending portfolios.  
We use two bank-level datasets provided by the Deutsche Bundesbank on a large number of 
German banks for the 1996-2002 period. The first dataset is the credit register. The advantage 
of using this dataset is that it includes information on domestic and foreign exposures. 
However, its drawback is that it provides information only on large exposures exceeding a 
threshold of €1.5 million. We therefore complement it with the borrowers statistics. The 
borrowers statistics, despite having the advantage of covering total domestic lending, do not 
cover foreign lending. 
Our results show that domestic and foreign lending exceeding a threshold of €1.5 million 
respond differently to domestic sectoral growth: Domestic lending does not respond to 
sectoral growth, while foreign lending responds negatively. Total domestic lending, by 
contrast, responds positively to sectoral growth. Moreover, we find heterogeneity in the 
response to domestic sectoral growth with respect to bank characteristics such as the size of 
its assets and the group a bank belongs to. Total domestic lending by smaller banks reacts to 
domestic sectoral growth, while lending by larger banks does not. Total domestic lending by 
savings banks and cooperative banks reacts positively to domestic sectoral growth, while 
lending by regional banks, big banks, and Landesbanken does not. Finally, we find 
heterogeneity in the response to domestic sectoral growth with respect to the degree of  
 
concentration in banks’ lending portfolios. Total domestic lending by banks whose portfolios 
are heavily sectorally concentrated reacts more strongly to domestic sectoral growth than 
lending by banks whose portfolios are less sectorally concentrated. 
In sum, our results point to the importance of heterogeneity of banks in order to explain the 
impact of macroeconomic developments on individual loan decisions.   
 
Nichttechnische Zusammenfassung 
In diesem Papier analysieren wir unterschiedliche Aspekte der sektoralen und geographischen 
Kreditvergabe der Banken und untersuchen, ob bankspezifische Heterogenität den 
Zusammenhang zwischen dem Wachstum der deutschen Bruttowertschöpfung eines Sektors 
und der Kreditvergabe in einem Sektor deutscher Banken in Deutschland und im Ausland 
beeinflusst. Die Zielsetzung dieses Papiers ist dabei nicht einzelne Transmissionskanäle 
makroökonomischer Schocks zu überprüfen, sondern einige stilisierte Fakten des deutschen 
Bankensektors zu dokumentieren.  
Erstens untersuchen wir, ob das Volumen der großen Kredite (d.h. über 1,5 Millionen €) 
deutscher Banken an Unternehmen im In- und Ausland eines Sektors unterschiedlich auf das 
Wachstum der deutschen Bruttowertschöpfung in entsprechendem Sektor reagiert. Zweitens 
untersuchen wir, ob das Volumen der großen Kredite und das Volumen der Gesamtkredite 
unterschiedlich auf das Wachstum der deutschen Bruttowertschöpfung eines Sektors 
reagieren. Drittens analysieren wir, ob der Einfluss des Wachstums der deutschen 
Bruttowertschöpfung eines Sektors auf das Volumen der entsprechenden Bankkredite von den 
Merkmalen einzelner Banken, wie z.B. die Bankengröße, bestimmt wird. Schließlich 
untersuchen wir, wie die sektorale inländischer Konzentration und geographische 
ausländische Konzentration im Kreditportfolio der Banken den Einfluss der deutschen 
Bruttowertschöpfung eines Sektors auf das Volumen der Kreditvergabe der Banken bestimmt.  
Für unsere Analyse verwenden wir zwei von der Deutschen Bundesbank zur Verfügung 
gestellte Datensätze für den Zeitraum von 1996 bis 2002. Der erste Datensatz stammt aus der 
Evidenzzentrale für Millionenkredite und hat den Vorteil, dass er sowohl die inländische als 
auch ausländische Kreditvergabe enthält. Jedoch berücksichtigt dieser Datensatz nur 
Kreditnehmer, deren Kreditsumme 1,5 Millionen € übersteigt. Deshalb verwenden wir 
zusätzlich die Kreditnehmerstatistik, die die Gesamtkredite beinhaltet. Dieser Datensatz 
enthält jedoch nur Angaben über die inländische Kreditvergabe.  
Unsere Ergebnisse zeigen, dass das Volumen der inländischen und ausländischen großen 
Kredite in einem Sektor unterschiedlich auf das Wachstum der deutschen 
Bruttowertschöpfung in entsprechendem Sektor reagiert: Das Volumen der inländischen 
großen Kredite reagiert nicht, während das Volumen der ausländischen großen Kredite 
negativ reagiert. Hingegen reagiert das Volumen der inländischen Gesamtkreditvergabe 
positiv auf das Wachstum der deutschen Bruttowertschöpfung eines Sektors. Außerdem  
 
finden wir Unterschiede in Bezug auf Bankcharakteristika wie etwa die Bilanzsumme und die 
Bankengruppe, der ein Kreditinstitut angehört. Das Volumen der inländischen 
Gesamtkreditvergabe kleinerer Banken reagiert auf das Wachstum der deutschen 
Bruttowertschöpfung eines Sektors, das der größeren Banken nicht. Das Volumen der 
inländischen Gesamtkreditvergabe von Sparkassen und Kreditgenossenschaften reagiert 
positiv auf das Wachstum der deutschen Bruttowertschöpfung eines Sektors, das der 
Regionalbanken, Großbanken und Landesbanken hingegen nicht. Darüber hinaus finden wir 
Heterogenität in Bezug auf den Konzentrationsgrad in den Kreditportfolios der Banken. Das 
Volumen der inländischen Gesamtkreditvergabe von Banken mit einer hohen sektoralen 
Konzentration reagiert stärker auf das Wachstum der deutschen Bruttowertschöpfung eines 
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Heterogeneity in Lending and Sectoral Growth: 
Evidence from German Bank-Level Data
* 
1  Motivation 
The impact of economic growth on bank lending has been a recurrent theme in discussions on 
the role of the banking system for the real economy. In Germany, this discussion has been 
fuelled recently by a decline in real lending, which could be an indication of a credit crunch. 
During the period from 2003 till 2005, annual growth rates of lending to domestic firms and 
households have been negative. At the same time, real GDP growth has been sluggish. Hence, 
at the aggregated level, bank lending seems to have behaved procyclically.  
At the same time, the response of bank lending to economic growth, in fact, seems to be quite 
heterogeneous. For the German banking system, Ehrmann and Worms (2004) show that 
lending by small banks which do not belong to liquidity networks of credit cooperatives or 
savings banks reacts differently to macroeconomic developments than lending by big banks 
and small banks which belong to liquidity networks. In a similar vein, Kakes and Sturm 
(2001) point out that German credit cooperatives and savings banks typically have a sufficient 
liquidity buffer to withstand macroeconomic shocks.  
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Earlier literature has also provided evidence on the bank lending channel, i.e. the reaction of 
bank lending to monetary policy shocks.
1 Given the dominant role of German banks for the 
financing of firms, this channel has been the subject of extensive research. Results by Favero 
et al. (1999) do not support the bank lending channel for Germany. In this sense, evidence for 
Germany is consistent with international studies, which tend to find support for a broad credit 
channel rather than a narrowly defined bank lending channel (Walsh 1998: 319). Hence, the 
availability of external finance seems to matter for the propagation of monetary policy shocks, 
but banks do not appear to play a specific role in this propagation mechanism.  
For Germany, Ehrmann and Worms (2004) document that small banks that have access to 
liquidity through their head institutions respond to macroeconomic developments similarly to 
large banks. Liquidity networks are likely to limit the exposure of small credit cooperatives 
and savings banks to macroeconomic shocks. 
Rather than testing specific transmission channels of macroeconomic shocks, the aim of this 
paper is to document some stylized facts of the German banking industry. To study the impact 
of domestic sectoral growth on German banks’ sectoral lending, we use two datasets. We 
make full use of the datasets by looking at sectoral and geographical dimensions of bank 
lending, whereby we differentiate between domestic and foreign bank lending. Moreover, in 
contrast to earlier work on the lending behavior of German banks, our datasets allow taking 
different layers of heterogeneity across banks into account.  
First, we distinguish the ways in which domestic and foreign
2 sectoral lending respond to 
domestic sectoral growth. Before analyzing empirically the response of bank lending to 
domestic sectoral growth we describe the structure of sectoral domestic and foreign lending. 
                                                           
1   Early theoretical models of the bank lending channel emphasize the effects of monetary policy measures on 
the reserve position of banks (Walsh 1998: 286).  
2   Foreign lending refers to lending of German banks and their subsidiaries to firms abroad. 
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By doing so we look at different dimensions of domestic and foreign sectoral lending, which 
show the relative importance of lending to individual sectors, the number of banks and firms 
in each sector, the average lending per firm in each sector. We expect to find differences with 
regard to the regional dimension of bank lending since banks typically face higher 
information and transactions costs in cross-border lending compared with domestic lending. 
Thus, an increase in domestic sectoral growth is likely to cause domestic lending to increase 
more rapidly than foreign lending. Foreign lending might even be reduced if domestic 
investment opportunities improve relative to foreign investment opportunities. 
Second, we study whether bank lending exceeding a threshold of €1.5 million from the credit 
register and total lending from the borrowers statistics to domestic firms react differently to 
domestic sectoral growth. The credit register is biased towards larger banks and larger firms. 
Comparing the two datasets can provide insights into the differences in the response of large- 
and medium-sized firms and small firms to domestic sectoral growth insofar as large loans 
typically are given to larger firms. We expect these differences since firms demanding large 
volumes of credit might have access to other sources of finance when business conditions 
improve. Firms demanding small credit volumes, by contrast, are likely to be more credit-
constrained. Hence, lending to small firms might behave more procyclically. 
Third, we analyze whether bank characteristics affect the response of sectoral lending to 
domestic sectoral growth. Again before testing empirically the differences in the response of 
bank lending to domestic sectoral growth, we describe banking groups according to their bank 
characteristics, such as e.g. their asset size. Recent literature suggests that lending by smaller 
banks with less liquid balance sheets reacts more strongly to macroeconomic shocks 
(Kashyap and Stein 1995, 1999, De Bondt 2000, Kakes and Sturm 2001).
3 There are several 
                                                           
3   Recent empirical literature has also found a link between the capitalization of banks and their lending activity 
following monetary shocks (Ehrmann et al. 2003, Altunbas et al. 2002). 
3 
 
possible explanations for this. Smaller banks face more severe information problems and 
might have only limited access to alternative sources of financing, such as interbank loans, 
and will consequently not be able to absorb macroeconomic shocks as easily as larger banks. 
Larger banks, by contrast, have superior access to non-deposit funding, which enables them to 
better withstand macroeconomic shocks. We revisit this question by splitting our data into 
banks of different sizes and into different banking groups. 
Finally, we study the lending behavior of banks with different degrees of sectoral and 
geographical concentration in their lending portfolios. Theoretical work by Winton (1999) 
suggests that banks face a trade-off between portfolio concentration and portfolio 
diversification. Portfolio concentration lowers information costs, but it also increases the 
exposure of banks to sectoral and domestic shocks. Our data provide information on banks’ 
strategies regarding their sectoral and geographical patterns of portfolio concentration. 
Constructing the Herfindahl indexes allows us to analyze these strategies by looking at the 
sectoral portfolio concentration for all banks, big banks and for Landesbanken. We also 
analyze the strategies of banks in the geographical portfolio concentration by considering two 
banking groups such as big banks and the Landesbanken, which are most active in foreign 
lending. However, we expect banks whose lending portfolios are diversified across many 
sectors to react less strongly to domestic sectoral growth than banks whose lending portfolios 
are more concentrated on particular sectors. 
The remainder of this paper is organized as follows. In Section 2, we describe the datasets. In 
Section 3, we discuss the sectoral structure in domestic and foreign lending by German banks 
based on the credit register. Moreover, we analyze whether the total sectoral lending and the 
sectoral lending exceeding a threshold of €1.5 million respond different to domestic sectoral 
growth by using the credit register and the borrowers statistics. We find differences in the 
response of domestic and foreign lending to domestic sectoral growth. In Section 4, we first 
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describe different banking groups according to their bank characteristics. To analyze the 
importance of the heterogeneity across banks for the impact of the domestic sectoral growth 
on bank lending we slice our data according to bank-specific characteristics, i.e. banks’ asset 
size and the banking groups. We find that the impact of domestic sectoral growth on bank 
sectoral lending depends on the size and the type of a bank. In Section 5, we describe the 
degree of sectoral and geographical concentration in banks’ lending portfolios. We find that 
total lending by banks whose portfolios are heavily concentrated reacts more strongly to 
domestic sectoral growth than lending by banks whose portfolios are less concentrated. In 
Section 6, we summarize our main results and outline some future research questions.  
2  Data Sources 
The empirical analysis in this paper is based on annual data for German banks. Data are 
available from 1996 to 2002. The data have been taken from three data sources: the credit 
register, the borrowers statistics, and BAKIS (the BAKred
4 Information System). 
2.1  Credit Register 
The Deutsche Bundesbank’s credit register is one of the main data sources that we use in this 
paper. It contains information on large exposures of at least €1.5 million (formerly DM3 
million). German banks are required to report their exposures at the end of each quarter to the 
Bundesbank if total exposures to a particular borrower or the sum of exposures across the 
borrowers belonging to single borrower unit has exceeded the threshold of €1.5 million during 
that period.
5  
                                                           
4   BAKred is short for Bundesaufsichtsamt für das Kreditwesen (the German Federal Banking Supervisory 
Office), one of the three supervisory agencies that merged in 2002 to form the current national supervisor, 
BaFin (Bundesanstalt für Finanzdienstleistungsaufsicht). 
5  For a more detailed definition see Section 19 of the Banking Act (Deutsche Bundesbank 2001). 
5The credit register includes information on banks and their foreign subsidiaries, which are 
included as separate individual entities, i.e. the data are not consolidated
6. At the end of 2002, 
exposures by foreign subsidiaries of German banks were €71 billion in the 4th quarter of 
2002: total foreign exposures were €580 billion. Unfortunately, foreign subsidiaries and 
German banks cannot be consolidated. In this paper, we focus only on banking groups which 
are largely involved in lending to firms. Therefore, we consider big banks, regional banks, 
Landesbanken and savings banks, credit cooperatives and regional institutions of credit 
cooperatives. Additionally, we adjust our banking sample for mergers. The treatment of 
mergers is described in more detail in section 2.3. 
The data contain information on large exposures to individual borrowers. They contain 
information on bank exposures not only to non-financial firms but also to firms operating in 
the financial sector. In this paper, only exposures to non-financial firms is considered, so that 
we can focus on corporate firm-specific heterogeneity. We distinguish between 14 sectors, 
including the services sectors (see Table 1). We apply the NACE Rev. 1 sector classification 
and consider all sectors except “J. Financial Intermediation”. 
The important feature of the credit register is that it allows us to construct foreign and 
domestic large exposures for each German bank. This enables us to analyze whether foreign 
sectoral large exposures and domestic sectoral large exposures react differently to sectoral 
domestic growth. Since some firms in the credit register do not have exposures exceeding the 
threshold of €1.5 million on a regular basis, we focus only on those firms that have such 
exposures in at least two successive quarters.
7 Moreover, if exposures of €1.5 million or more 
existed during the reporting period but had been fully repaid by the reporting date, the 
                                                           
6   The consolidation of the data implies that the inter-office positions between a head institution and its domestic 
and foreign subsidiaries should be netted out and the positions should be allocated to a single corporate 
banking group (Konzern). 
7  The loans received in a starting quarter are also taken into account if they are carried over to the following 
quarter. In this case, we do not take zero reporting into account. 
 
6reported volume of the exposures is zero. We thus focus only on exposures that had a strictly 
positive value at the end of each reporting period (Table 1a). For the purpose of comparison 
we also provide figures without excluding firms, which do not appear in the credit register on 
a regular basis and firms with zero exposures. These figures are reported in Table 1b. The 
figures in Table 1b are calculated from the same banking sample as the figures in Table 1a
8. 
Solely, the banking sample is adjusted for mergers in Table 1a and the banking sample is 
taken without making the adjustment for mergers in Table 1b. However, comparison of the 
figures in Table 1a and the figures in Table 1b shows that there is a considerable number of 
firms, which do not appear in the credit register on a regular basis or report zeros instead of 
real exposures. 
By construction, the credit register contains only large exposures. Therefore, loans to smaller 
and medium-sized firms, which might be provided especially by small and medium-sized 
banks, might be underrepresented in this dataset. As regards foreign loans, however, German 
banks’ exposures are quite well-represented in the credit register, the reason being that foreign 
loans are larger, on average, than domestic loans (Table 1).  
Another shortcoming of the credit register should be mentioned. Since the data in the credit 
register have been primarily gathered for regulatory rather than research purposes, the credit 
register may overstate and even double-count exposures (Deutsche Bundesbank 1998). Actual 
exposures of firms to banks are overstated since we include both on-balance sheet and off-
balance sheet positions. Some off-balance sheet exposures do not appear to be direct 
exposures to a firm but e.g. guarantees for this firm’s loans from another bank. Therefore, the 
inclusion of off-balance sheet exposures, which in reality represent guarantees, leads to actual 
exposure being overstated. Actual exposures are double-counted in some cases, though, since 
                                                           
8   Our banking sample consists big banks, regional banks, Landesbanken and savings banks, credit cooperatives 
  and regional institutions of credit cooperatives. 
 
7the credit register includes exposures not only at the level of a borrower but also at the level 
of the “single borrower unit”. If the sum of exposures across firms which belong to the single 
borrower unit exceeds the threshold of €1.5 million, the exposure of each firm within the 
borrower unit has to be reported separately. The positions that might arise between the firms 
within a borrower unit should be netted out. In addition, actual exposures are double-counted 
when partners of companies under civil law (Gesellschaft bürgerlichen Rechts, GBR) are 
jointly accountable for losses. In this case, the exposure of the GBR is also reflected in the 
position of each partner with the same amount. Unfortunately, we cannot adjust the data for 
overstating and double-counting. 
From the perspective of this paper, the credit register has the additional shortcoming that it 
does not report only lending but total large exposures. Unfortunately, it is not possible to 
differentiate between different exposure positions, i.e. to calculate lending which is 
comparable to the lending which we get from the borrowers statistics. Nevertheless, we will 
use the term lending exceeding a threshold of €1.5 million when referring to large exposures 
from the credit register. 
2.2  Borrowers Statistics 
Since only large exposures are reported in the credit register we complement the credit 
register by using the borrowers statistics (Kreditnehmerstatistik).
9 The advantage of this 
second dataset is that it does not have any reporting thresholds. The disadvantage is that it 
provides information only on total domestic lending in each sector. We can therefore analyze 
whether lending exceeding a threshold of €1.5 million and total lending react differently to 
domestic sectoral growth. The borrowers statistics data are not consolidated. Also, we do not 
have information on bank lending to particular firms. Rather, all loans of a particular bank are 
                                                           
9   A detailed definition of the loans in the borrowers statistics and the group of borrowers may be found in 
Deutsche Bundesbank (2004). According to this definition, we use loans plus mortgage loans. 
8aggregated at the sector level. However, the borrowers statistics contain detailed sectoral 
information. This allows us to use the same sectoral structure for the credit register and the 
borrowers statistics and to compare the impact of domestic sectoral growth on lending 
exceeding a threshold of €1.5 million and on total domestic lending. 
2.3  BAKIS 
The third data source that we use is BAKIS. BAKIS has information from bank balance 
sheets and from supervisory reports of all German banks. We used this dataset to identify the 
banking group to which a bank belongs and the size of the bank in terms of assets. In addition, 
we use the BAKIS dataset to construct various bank-specific control variables, which we will 
discuss in the next section.  
Over the 1996-2002 period, many bank mergers took place. To handle mergers, we separate 
the two pre-merger banks from the merged bank. At the end, we thus have three banks, which 
are treated independently. We repeat this procedure as often as a merger took place. Because 
of this procedure, some banks dropped from our sample because the number of observations 
over time was too small to estimate a dynamic model. Additionally, in order to avoid the 
double counting of banks in the year of the merger, we dropped target banks in the year of the 
acquisition. 
3  Sectoral and Geographical Dimensions of Bank Lending 
The geographical location of a firm is likely to affect the impact of growth at the sectoral level 
on bank lending. Due to information and transaction costs, it may be more costly for banks to 
adjust foreign lending positions than domestic lending positions. Cross-border lending entails 
fixed costs for first-time entrants into foreign markets and variable costs on a deal-to-deal 
basis. Larger banks are likely to find it easier to shoulder the fixed costs of lending. This not 
9only explains why larger banks are more likely to lend across borders but may also affect the 
impact of cyclical fluctuations on domestic and foreign lending.  
There are three parts to this section. In the first part, we offer descriptive statistics on the 
importance of domestic and foreign lending on a sectoral basis. We do not have information 
on the nationality of a firm to which a bank lends. Hence, foreign lending also includes 
lending to domestic firms that are active abroad. In the second part, we introduce our 
empirical model and our bank-specific control variables. In the third part, we analyze the 
effects of domestic sectoral growth on domestic and foreign lending.  
3.1  Sectoral and Geographical Structure in German Bank Lending 
Before analyzing the response of lending to domestic sectoral growth, we will describe the 
sectoral and geographical structure in German banks’ lending. Recent literature has pointed 
out that firms operating in various sectors differ in their external finance dependence (Rajan 
and Zingales (1998) and Fisman and Love (2003)).
10 Thus, credit demand is likely to differ 
from sector to sector. Lending to sectors that are heavily dependent on external finance should 
react differently to domestic sectoral growth than lending to other sectors. Greater dependence 
is likely to cause lending to respond more strongly to domestic sectoral growth. 
Table 1a, which is based on data taken from the credit register, shows the importance of 
lending to individual sectors. Overall, the real estate sector dominates domestic lending, 
accounting for 34% of the total. Services, computer and R&D make up 18%, and the trade, 
and repair of motor vehicles sector only 4%. The relative importance of the sectors is likewise 
reflected in the number of banks that are active in each sector.  
                                                           
10  External finance dependence is measured as capital expenditures minus cash flow over capital expenditures. 
Hence, a negative value indicates that cash flow exceeds capital expenditures and the industry does not 
require external finance. 
10The structure of foreign lending differs from the structure of domestic lending. Here, the real 
estate sector accounts for only 14% of foreign lending. The most important difference is the 
energy sector’s large share of foreign lending compared to domestic lending (15% versus 
4%). Another striking difference between domestic and foreign lending is the number of 
banks active in each sector and the average lending size per firm.
11 For example, in the sector 
services, computer and R&D, about 1,300 banks are active domestically, while only about 
300 banks are active abroad. In all sectors the average lending size per firm is higher for 
foreign lending than for domestic lending. Due to the €1.5 million cut-off, this implies that 
foreign lending of German banks is much better represented in this dataset than domestic 
lending. Overall, compared to domestic lending, a smaller number of banks have larger 
average foreign lending. This indicates larger fixed costs associated with foreign bank 
lending. 
One reason for the higher average foreign lending per firm might be that the credit register 
includes only exposures exceeding €1.5 million. Thus, domestic lending per firm might be 
relatively low because we also include banks that might not be active abroad. These, 
presumably, smaller banks may give smaller loans than the presumably larger banks which 
are active abroad.
12 To check whether small banks drive our results, we calculated the average 
lending size per firm for two banking groups that are most active abroad: big banks
13 and 
Landesbanken (Figure 1). Within the credit register, these two banking groups are of 
particular relevance. At the end of 2002, the big banks accounted for 35 percent, and the 
Landesbanken for 30 percent of foreign lending by German banks. Looking at these two 
                                                           
11  We calculate the lending size per firm by dividing aggregate lending of each bank towards a particular sector 
(region) by the number of firms in this sector (region).  
12  Recent literature has argued that the loan size is correlated with the bank size (Kishan and Opiela 2000). 
13  This group of banks includes Deutsche Bank AG, Dresdner Bank AG, Commerzbank AG, and Bayerische 
Hypo- und Vereinsbank AG. Before 1998, there were only three big banks (Deutsche Bank AG, Dresdner 
Bank AG, Commerzbank AG). In 1998, the merger of Bayerische Hypo- und Wechselbank AG with 
Bayerische Vereinsbank AG created an additional big bank. 
11groups of large banks, however, we see that differences between domestic lending per firm 
and foreign lending per firm are as pronounced as in the full sample. Differences in the size of 
domestic versus foreign lending do not seem to be driven by differences between lenders but 
rather by borrower differences or differences in transaction costs. 
Loan demand factors might thus be a second reason for different sizes of domestic and 
foreign loans. German firms’ foreign investments might be larger than domestic investments 
and thus require more external finance, especially when the foreign country operates in a 
significantly different framework from that of the domestic country. Therefore, we calculated 
domestic lending per firm and lending per firm in European countries for big banks and 
Landesbanken. We find pronounced differences in domestic lending per firm and foreign 
lending per firm indicating that different sizes of domestic and foreign lending are not solely 
driven by loan demand factors.  
Transaction costs are a third source of differences between domestic and foreign lending per 
firm for at least two reasons. First, it is easier for banks to collect information on domestic 
firms than on foreign firms. Second, banks are likely to have more experience in the domestic 
regulatory environment rather than the foreign regulatory environment. Thus, banks’ costs of 
supplying loans are likely to be lower in the domestic market. In our regression analysis 
below, we will explore whether these presumed differences in transaction costs also affect the 
response of domestic and foreign lending to sectoral cyclical developments.  
3.2  The Empirical Model for Firm Location 
We are interested in analyzing whether the response of lending to domestic sectoral growth 
depends on the location of the borrower. Our analysis starts from the following empirical 
model: 
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12where  t c j i l , , ,  denotes lending of bank i to sector j in country c at time t. ∆  denotes annual 
percentage changes.  t j SVAG ,  denotes the growth rate of real domestic value added at the 
sectoral level. Effects of domestic sectoral growth on lending are obtained by calculating the 
cumulative coefficients based on annual percentage changes that are defined as: 





m . The error term is given by  t c j i c j c i t c j i , , , , , , , , η γ γ ε + + = , where  c i, γ  and  c j, γ  are 
bank- and sector-specific fixed effects and  t c j i , , , η  is a disturbance term with  ( ) η σ η , 0 ~ , , , iid t c j i , 
( )
c i iid c i , , 0 ~ , γ σ γ , and  ( )
c j iid c j , , 0 ~ , γ σ γ . We add several bank-specific control variables, 
which we will discuss below, and we add year dummies in order to capture omitted 
macroeconomic developments.  
The bank-specific control variables are borrowed from the literature on the effects of 
monetary policy on bank lending (for instance, Altunbas et al. 2002, Kishan and Opiela 
2000). We include the Basel I capital ratio. Better-capitalized banks can increase lending 
more easily when business conditions improve than poorly-capitalized banks. The capital 
ratio is therefore expected to have a positive effect on lending. We use the lagged capital ratio 
in order to avoid endogeneity problems. Moreover, the lending behavior of banks is likely to 
depend on their asset and liability positions. We use liquid assets as a percentage of total 
assets, securities as a percentage of total assets, and short-term liabilities as a percentage of 
total assets. Banks that have many liquid assets and securities can increase lending more 
easily than less liquid banks. Banks that have a high share of short-term liabilities are more 
likely to reduce their lending in a cyclical downturn than banks with a low share of short-term 
liabilities. In addition, we include a set of banking group dummy variables, which are equal to 
one if a bank belongs to a particular banking group, and zero otherwise. We distinguish 
between four banking groups: (i) regional banks, (ii) big banks and Landesbanken, (iii) 
savings banks, and (iv) regional institutions of credit cooperatives and credit cooperatives. For 
a discussion of the differences between these banking groups see DIW (2004) and Brunner et 
13al. (2004). These control variables are not highly correlated; therefore, we include them 
jointly (Table 2).  
Other control variables related to asset and liability positions such as access to interbank 
deposits may also serve to explain banks’ lending behavior. However, as the correlation 
coefficients in Table 2 indicate, these variables cannot be included jointly because they are 
highly correlated with the asset and liability positions discussed above. In a similar vein, the 
size of a bank captured by its assets may explain lending behavior. However, the size of a 
bank is highly correlated with our control variables, so we decided to run regressions without 
including the size of banks. Below, we will test whether the cyclicality of bank lending differs 
for banks of different sizes. 
Table 2 shows that changes in domestic lending, irrespective of whether we use the credit 
register or the borrowers statistics, are highly correlated with real domestic sectoral growth. In 
contrast, foreign lending is not significantly correlated with real domestic sectoral growth. To 
test whether domestic and foreign sectoral lending react differently to domestic sectoral 
growth, we estimated the empirical model given in equation (1) using the generalized method 
of moments (GMM) estimator proposed by Blundell and Bond (1998) and a finite sample 
correction proposed by Windmeijer (2005). The estimation results are consistent if we use 
appropriate instruments for our lagged endogenous variable and if there is no second-order 
autocorrelation. Therefore, we performed tests on second-order serial correlation and on over-
identifying restrictions to check the validity of our instruments (Blundell and Bond 1998). As 
indicated by the test results presented in Table 3, the tests of overidentifying restrictions 
indicate validity of instruments in all specifications, and there is no second-order 
autocorrelation. Thus, our estimations produce consistent results.  
143.3  Regression Results 
Table 3 presents estimation results at different levels of aggregation. For our first aggregation 
level, we consider total lending which includes both domestic and foreign lending using the 
credit register. We then consider domestic and foreign lending separately. Thus, our panel 
variable is lending of bank i in sector j at time t. Results show that lending responds 
dynamically to domestic sectoral growth. While contemporaneous domestic sectoral growth 
has a positive and significant effect on bank lending, lagged growth has a negative, albeit 
insignificant, effect. The cumulative effect suggests that domestic sectoral growth has a 
positive, albeit insignificant, impact on growth in bank lending. 
Our second aggregation level takes the geographical information of borrowers into account in 
order to check whether domestic and foreign lending reacts to domestic sectoral growth. Our 
panel variable is now either domestic or foreign lending by bank i to sector j at time t. Thus, 
we add up lending over all foreign countries. According to the results in column (2), domestic 
lending reacts positively to contemporaneous domestic sectoral growth and negatively to 
lagged domestic sectoral growth. Both effects are, however, not significant. According to the 
results in column (3), foreign lending reacts significantly negatively to contemporaneous 
domestic sectoral growth. The cumulative coefficient is, however, insignificant. This is 
consistent with the fact that higher domestic sectoral growth might offer banks better lending 
opportunities at home than abroad. They therefore reduce their foreign lending.  
One reason for these results, which indicate that bank lending does not react procyclically, 
could be that only exposures above €1.5 million are included in the credit register. When 
business conditions improve, firms which borrow on a relatively large scale may have better 
access to other sources of finance, and may therefore not increase their borrowing 
substantially. We cannot test this hypothesis directly. However, we can reestimate our model 
using the Bundesbank’s borrowers statistics, which contain total lending to domestic firms. 
15This allows us to verify whether bank lending reacts procyclically and to compare the 
response of large exposures and total domestic lending to domestic sectoral growth.  
According to estimation results in column (4) of Table 3, total domestic lending reacts 
significantly positively to domestic sectoral growth. Both contemporaneous sectoral growth 
and lagged domestic sectoral growth have a positive and significant impact on domestic 
lending. We therefore conclude that large loans may react differently to domestic sectoral 
growth than small loans.  
The finding that foreign lending reacts only to contemporaneous domestic sectoral growth is 
interesting insofar as it shows that transaction costs do not fully prevent banks from adjusting 
their international lending portfolios. However, this argument ignores the fact that there is a 
large number of banks which are not active on the international market at all. For these banks, 
the costs of going abroad might be prohibitively high. Within the group of internationally 
active banks, adjusting foreign lending in response to domestic sectoral growth does not seem 
to entail significant (variable) costs. Instead, once they have established an international 
presence, these banks seem to use their international lending portfolio to hedge themselves 
against adverse macroeconomic developments in the domestic market. 
Looking at our bank-specific control variables, some coefficients are in line with 
expectations. The capital ratio has a positive and significant effect on the lending growth 
when using the borrowers statistics. However, it has a negative and significant effect on 
lending exceeding a threshold of €1.5 million. This may indicate that large banks, which are 
well-represented in the credit register, differ in their lending behavior from small banks, 
which are underrepresented in this dataset. The effect of the capital ratio on lending behavior 
might thus be different for small and large banks, and/or for banks in various banking groups. 
We will come back to this when we discuss the impact of concentration in bank lending 
portfolios on bank lending.  
16Some of the banks’ asset and liability positions also affect lending growth. A higher share of 
short-term liabilities has a negative effect on growth in domestic lending but no effect on 
foreign lending. A higher securities-to-assets ratio increases lending growth, but this effect is 
significant only for the borrowers statistics. Liquid assets have no significant effect. 
The coefficients of the banking group dummy variables indicate heterogeneity among 
banking groups. Savings banks have a higher growth in domestic lending than big banks and 
Landesbanken, which serve here as our reference group. This result holds when we used the 
credit register and the borrowers statistics. Regional banks and credit cooperatives including 
their regional institutions only have a higher growth in total lending than big banks and 
Landesbanken, but not in lending exceeding a threshold of €1.5 million. Interestingly, our 
banking group dummy variables do not help in explaining foreign lending. 
4  Heterogeneity of Banks 
Recent literature has pointed out that the response of bank lending to macroeconomic 
developments depends on banks’ characteristics such as their size and the banking group to 
which they belong. Kashyap and Stein (1995, 1999), Berger et al. (2001), Berger et al. (2005), 
Favero et al. (1999), Goldberg (2005) and De Bondt (2000) distinguish between large and 
small banks when analyzing the response of lending to monetary shocks. Kakes and Sturm 
(2001) analyze the response of different German banking groups. In this section, we will thus 
study whether bank characteristics affect how lending responds to domestic sectoral growth.  
4.1  Bank Characteristics  
Table 4 summarizes the characteristics of the banks in our dataset at the end of 2002. We 
distinguish between six banking groups, and we include information from the credit register 
for loans of €1.5 million or more, the borrowers statistics, and BAKIS. Overall, we find that 
the credit register is quite representative of the German banking industry as a whole 
17concerning the number of banks and their market shares. Purely domestic banks are therefore 
relatively small in number. With regard to the number of banks, credit cooperatives including 
their regional institutions are most important in all three datasets, followed by savings banks. 
Looking at market share, the importance of big banks and Landesbanken is slightly higher in 
the credit register than in the BAKIS dataset.  
Table 4 indicates substantial heterogeneity in the German banking industry. In terms of 
market shares, the four big banks and the Landesbanken account for almost 30% of total bank 
assets each, while savings banks account for almost 17%. These banks also differ 
significantly with regard to their average loan size. Whereas the big banks have an average 
domestic loan size of €4.2 million, Landesbanken have an average loan size of €8.7 million 
and savings banks only €1.7 million. These data confirm that small banks have smaller 
average loan sizes than large banks (for similar results see Peek and Rosengreen 1995 and 
Berger et al. 1998). 
As regards the allocation of lending across sectors, there are relatively similar patterns across 
the various types of banks (see Figure 1). This also holds with regard to domestic and foreign 
lending. Again, the average size of a foreign loan is much larger than the average size of a 
domestic loan. Across various banking groups, Landesbanken give, on average, larger loans 
to domestic and foreign firms than big banks. The average size-per-firm of loans given by big 
banks exceeds the average loan size across all banking groups. 
Whether this heterogeneity in the German banking industry affects the impact of domestic 
sectoral growth on lending patterns is an issue to which we turn next.  
4.2  The Empirical Model for Bank Characteristics 
In order to test whether lending reacts differently to domestic sectoral growth across large and 
small banks and across banking groups, we interact domestic sectoral growth with dummy 
variables for asset sizes and banking groups. Our empirical model now looks like this: 
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where D denotes a vector of dummy variables. The other variables are specified as in equation 
(1). For asset sizes, we created the following three dummies. The first dummy is equal to one 
if the bank’s assets are below the 25th percentile of the assets of all banks, and zero 
otherwise. The second dummy is equal to one if the bank’s assets are above the 25th 
percentile but below the 75th percentile of assets, and zero otherwise. The third dummy is 
equal to one if the bank’s assets are above the 75th percentile. For banking groups, we created 
dummy variables that equal one if a bank belongs to a particular banking group and zero 
otherwise. We again distinguish between domestic and foreign sectoral lending. Our 
estimation method is identical to the one described in section 3.2. 
4.3  Regression Results 
Table 5, Panel a, shows that the response of domestic and foreign sectoral lending to domestic 
sectoral growth depends to some extent on the size of bank assets.  
When using the credit register, the growth in domestic lending reacts negatively to domestic 
sectoral growth only if the bank’s assets are below the 25th percentile. This contrasts with the 
result reached by Stolz and Wedow (2005): [For savings and cooperative banks, they find that 
risk-weighted assets, which are probably highly correlated with lending, fluctuate 
procyclically]. Since especially cooperative banks are underrepresented in the credit register, 
columns (2)-(4) present estimation results based on the borrowers statistics to make our 
results comparable to the results by Stolz and Wedow. We find, in fact, that domestic lending 
growth reacts positively to domestic sectoral growth if the bank’s assets are below the 75th 
percentile. Tests on equality of the cumulative coefficients indicate that the first asset group 
does not differ from the second asset group, while both differ significantly from the third asset 
group. Thus, according to the borrowers statistics lending of large banks is not procyclical, 
whereas lending by small and medium-sized banks is. Moreover, we checked whether the 
19growth in lending by savings banks reacts procyclically to domestic sectoral growth. We find 
a significant effect only for banks below the 25th percentile. 
These pieces of evidence are consistent with small banks tending to increase lending to small 
firms demanding small loan volumes, while they tend to decrease lending to large firms 
during booms. Why might small banks increase lending to small firms and reduce lending to 
large firms? Small firms’ credit demand may increase more than that of large firms if 
domestic sectoral growth increases. This may be because credit demand of small and large 
firms is adversely affected when domestic growth increases. Small firms are more likely to be 
credit-constrained than large firms (Brierley 2001, Petersen and Rajan 1994, Egeln et al. 
1997). Therefore, the relative credit demand by large firms may decrease because large firms 
may have better access to alternative sources of finance particularly relevant during growth 
phases. In addition, small banks may not be able to lend to large and small firms 
simultaneously because of capacity constraints. This would imply that domestic sectoral 
growth has adverse effects on lending of small banks which are included in the credit register 
and on lending of small banks which are not included in the credit register.  
Growth in foreign lending shows a negative response to contemporaneous domestic sectoral 
growth only for the mid-sized banks. The cumulative coefficient, however, is insignificant. 
As for our control variables, most of the variables keep the signs and significance levels 
already discussed above (Table 3). Interestingly, the capital ratio is significantly positive 
when we use domestic lending from the borrowers statistics and all banks, while the capital 
ratio is insignificant when we analyze lending by savings banks only. Moreover, when we use 
lending from the credit register, we find, as in Table 3, that the capital ratio has a negative 
impact on domestic and foreign lending. Thus, better-capitalized banks reduce their large 
exposures.  
20As regards the interaction of domestic sectoral growth and dummies for banking groups, our 
results show that lending to domestic sectoral growth responds in a variety of ways. With 
respect to domestic lending exceeding a threshold of €1.5 million, we find a negative impact 
of domestic sectoral growth for credit cooperatives including their regional institutions. With 
respect to domestic total lending, we find a positive impact of domestic sectoral growth for 
savings banks and credit cooperatives including their regional institutions. With respect to 
foreign lending, we find no significant effects.  
5  Concentration in Bank Portfolios 
The results presented in the previous section show that the impact of domestic sectoral growth 
on bank lending growth depends on bank characteristics. Banks respond differently to 
domestic sectoral growth. How they react depends on their asset size and on the banking 
group to which the bank belongs. In this section, we go one step further by introducing 
concentration in the lending portfolios of banks as another source of bank heterogeneity. We 
allow for sectoral and geographical concentration in bank lending portfolios.  
From a theoretical point of view, we expect that banks that have heavily sectorally 
concentrated lending patterns and lend primarily to a particular sector will be likely to have 
better information on this sector than banks lending to a large number of sectors. Hence, 
banks are facing a trade-off between sectoral portfolio diversification, which lowers their 
exposure to a particular sector, and sectoral portfolio concentration, which lowers the costs of 
collecting information on borrowers (Saunders et al. 2002, Winton 1999). The benefits of 
portfolio diversification might accrue across regions but also across sectors, as different 
sectors may react differently to macroeconomic developments. Hence, if the economy 
expands, banks that are sectorally diversified can adjust their lending portfolios towards those 
sectors that expand. One implication of the implied trade-off between sectoral portfolio 
21diversification and sectoral portfolio concentration may be that the response to domestic 
sectoral growth differs according to the degree of sectoral portfolio concentration of banks. 
Besides sectoral portfolio concentration, geographical portfolio concentration may affect the 
cyclicality of bank lending. More specifically, banks that hold an internationally diversified 
portfolio will find it easier to adjust lending away from the domestic economy if growth 
declines (and vice versa). 
Banks whose portfolios are heavily concentrated in certain sectors might be more interested in 
geographical portfolio diversification than banks whose portfolios are not concentrated in 
certain sectors. The costs of gathering information on foreign firms that operate in the bank’s 
field of expertise may be lower than gathering information on a domestic firm operating in a 
sector in which the bank has no expertise. Banks whose portfolios are concentrated may 
therefore increase domestic and foreign lending simultaneously and with similar intensities.  
5.1  Sectoral and Geographical Portfolio Concentration 
To measure sectoral portfolio concentration in the lending portfolios of banks, we use the 
Herfindahl index. The Herfindahl index is calculated as the sum of squares of lending as a 
percentage of the square of total lending. For each bank i at time t, we calculated the sectoral 
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where Xj measures the lending towards sector j. The Herfindahl indexes are bounded by 
0 . 1 1 ≤ ≤ it HI K . A Herfindahl index close to one means that bank lending is heavily 
concentrated on certain sectors. A Herfindahl index close to its minimum means that banks 
are highly diversified across sectors.  
22Figure 2 presents Herfindahl indexes (HHI) for sectoral domestic lending based on the 
borrowers statistics. For big banks, sectoral portfolio concentration is lower than for all banks. 
For Landesbanken, however, Herfindahl indexes are higher than for all banks. Overall, 
Herfindahl indexes are quite stable over time. 
For geographical portfolio concentration, we also calculated Herfindahl indexes. The 
calculation of the geographical portfolio concentration is based on foreign lending from the 
credit register. We restrict our description to those banks that are most active abroad: big 
banks and Landesbanken. As Figure 3 indicates, differences between big banks and 
Landesbanken in average geographical portfolio concentration are not pronounced. In 1996, 
the Herfindahl indexes were about 0.12 for big banks and 0.10 for Landesbanken. The 
Herfindahl indexes for geographical portfolio concentration did not fluctuate for big banks 
over time, while the lending of Landesbanken became more concentrated geographically over 
time. In summary, the descriptions show some heterogeneity with respect to sectoral portfolio 
concentration, but only little heterogeneity with respect to geographical concentration in 
lending portfolios. 
5.2  The Empirical Model for Portfolio Concentration 
In order to gain insight into whether portfolio concentration affects the response of sectoral 
lending to domestic sectoral growth, we use the empirical model presented in equation (2) 
where D is now a vector of dummy variables capturing banks’ sectoral and geographical 
portfolio concentration.  
We created three dummy variables to measure sectoral portfolio concentration. The first 
dummy variable is equal to one if the bank’s Herfindahl index is below the 25th percentile of 
the Herfindahl index of all banks, and zero otherwise. These banks have a low degree of 
sectoral concentration in their lending portfolios. The second dummy variable is equal to one 
if the bank’s Herfindahl index is above the 25th percentile but below the 75th percentile and 
23zero otherwise. These banks have a medium degree of sectoral concentration in their lending 
portfolios. The third dummy is equal to one if the bank’s Herfindahl index is above the 75th 
percentile and zero otherwise. These banks have a high degree of sectoral concentration in 
their lending portfolios.  
We created only two dummy variables for the degree of geographical portfolio concentration 
because the underlying number of banks is comparatively low. The first dummy variable is 
equal to one if the bank’s Herfindahl index is below the 75th percentile of the Herfindahl 
index of all banks and zero otherwise. The second dummy variable is equal to one if the 
bank’s Herfindahl index is above the 75th percentile. These banks have a high degree of 
geographical concentration in their lending portfolios.  
5.3  Regression Results 
Table 6 presents the results where we interact domestic sectoral growth with our measures of 
sectoral and geographical portfolio concentration.  
If data from the credit register are used, concentration in banks’ lending portfolios has little 
impact on the response of lending to growth. According to the cumulative coefficients of 
geographical portfolio concentration interacted with domestic sectoral growth, domestic 
lending does not react significantly negatively to domestic sectoral growth for banks whose 
lending is heavily internationally concentrated.  
If data from the borrowers statistics are used, sectoral portfolio concentration affects the 
impact of growth on lending whereas geographical portfolio concentration does not.  
Sectoral portfolio concentration dummies interacted with domestic sectoral growth have a 
significantly positive effect on growth in domestic lending taken from the borrowers statisitcs. 
As indicated by the tests of equality of the cumulative coefficients, banks with a low degree 
of sectoral portfolio concentration do not differ from banks with a medium degree of portfolio 
concentration. However, banks whose portfolios are heavily concentrated react more.  
24Table 6 gives further insights into the role of the capital ratio for growth in bank lending. In 
Table 3, we reported a negative and significant effect of the capital ratio when we used the 
credit register but a positive and significant effect when we used the borrowers statistics. We 
explained this negative coefficient by the fact that large banks are overrepresented in the 
credit register compared to small and medium-sized banks. Large banks, which are well-
capitalized, may reduce their lending, while small and medium-sized banks, which are less 
capitalized, may not reduce their lending because they are part of liquidity networks. The 
results we document in Table 6 support the difference between small and large banks: When 
we use the borrowers statistics and when we restrict our analysis to big banks and 
Landesbanken only, we find a negative and significant coefficient of the capital ratio on 
lending growth. This indicates that, indeed, the effect of the capitalization of banks on lending 
growth depends on the size and/or banking group under consideration. 
6 Conclusions   
In this paper, we have studied the importance of heterogeneity across banks for the response 
of German banks’ sectoral lending to sectoral cyclical developments, measured through the 
growth in sectoral value added. This response is interesting from both a microeconomic, 
banking-related perspective as well as from a macroeconomic perspective. From a 
microeconomic perspective, heterogeneity in the response of bank lending to macroeconomic 
developments informs us about the importance of credit market frictions and transaction 
costs. From a macroeconomic perspective, the results of this paper shed light on the 
propagation of shocks through the domestic economy and the transmission of shocks across 
countries. At the same time, we have not tested specific theories and specific transmission 
channels of macroeconomic shocks. Rather, the aim of this paper has been to document 
stylized facts of the German banking industry.  
25We have used several datasets provided by the Deutsche Bundesbank. The data allow tracking 
changes in lending by more than 1,500 German banks over the 1996-2002 period. We have 
exploited the datasets to study sectoral and geographical dimensions of bank lending as well 
as different layers of bank characteristics.  
We have used these datasets to study whether sectoral domestic and foreign lending of 
German banks react differently to domestic growth in the same sector. Moreover, we studied 
whether lending exceeding a threshold of €1.5 million and total lending react differently to 
growth. We also took different bank-specific characteristics into account when analyzing the 
response of sectoral lending to domestic sectoral growth, such as information on the type of 
bank, bank size, and the sectoral domestic concentration and the geographical foreign 
concentration in lending portfolios.  
Our main empirical findings can be summarized as follows: 
•  Growth of domestic lending exceeding a threshold of €1.5 million does not react 
procyclically to domestic growth in the same sector. This result also holds for banks of 
different sizes, for banks belonging to different banking groups, and for banks with 
different degrees of sectoral and geographical concentration in their lending portfolios. 
•  Growth of total domestic lending of German banks in a sector, in contrast, does react 
procyclically to domestic sectoral growth. This result may indicate that the demand for 
loans to larger firms which we observe as large loans does not depend to the same 
extent on business cycle movements as the demand for loans to smaller firms. 
•  Growth of total domestic lending depends on bank characteristics. Growth of total 
domestic lending by smaller banks reacts to domestic sectoral growth, while lending 
by larger banks does not. Moreover, growth of total domestic lending by savings 
banks and credit cooperatives including their regional institutions reacts positively to 
26domestic sectoral growth, while growth of domestic lending by regional banks, big 
banks and Landesbanken does not.  
•  The response of sectoral lending growth depends on the degree of concentration in the 
banks’ lending portfolios. Banks whose portfolios are heavily sectorally concentrated 
tend to react more strongly to domestic sectoral growth than banks whose portfolios 
are less concentrated.  
In sum, our results point to the importance of heterogeneity of banks for the response of loans 
to macroeconomic developments. This heterogeneity also has potentially important 
repercussions at macro level. Moreover, our analysis has shown several directions for future 
research. First, while we have compared the response of lending to domestic sectoral growth 
based only on large and total exposures, the data allow the impact of macroeconomic 
developments to be studied separately for small and large borrowers. Supplementing our 
analysis with information on the development on financial markets which determine the costs 
of capital may yield insights into credit constraints of small firms over the economic cycle. 
Second, when analyzing sectoral lending and portfolio concentration in German banks’ 
lending portfolios, we ignored two important facets. From the banks’ point of view, we have 
ignored the correlation between growth rates across sectors. Moreover, lending by banks 
whose portfolios are heavily concentrated may respond differently to domestic sectoral 
growth depending on whether banks have accumulated experience in a particular sector. We 
will leave these issues to future research. 
 
277  References 
Altunbas, Y., O. Fazylov, and P. Molyneux (2002). Evidence on the Bank Lending Channel 
in Europe. Journal of Banking and Finance 26: 2093-2110.  
Berger, A., N.A. Saunders, J.M. Scalise, and G.V. Udell. (1998). The Effects of Bank 
Mergers and Acquisitions on Small Business Lending, Journal of Financial Economics 
50: 187-229. 
Berger, A.N., L.F. Klapper, and G.F. Udell (2001). The Ability of Banks to Lend to 
Informationally Opaque Small Businesses, Journal of Banking and Finance 25 (12): 
2127-2168. 
Berger, A.N., N.H. Miller, M.A. Petersen, R.G. Rajan and J.C. Stein (2005). Does Function 
Follow Organizational Form? Evidence from the Lending Practices of Large and Small 
Banks. Journal of Financial Economics 76(2): 237-269. 
Blundell, R. and S. Bond (1998). Initial Conditions and Moment Restrictions in Dynamic 
Panel Data Models. Journal of Econometrics 87: 115-143. 
Brierley, P. (2001). The Financing of Technology-Based Small Firms: A Review of the 
Literature. Quarterly Bulletin, Bank of England 41 (1): 64-83. 
Brunner, A., J. Decressin, D. Hardy and B. Kudela (2004). Germany’s Three-Pillar Banking 
System: Cross-Country Perspectives in Europe. IMF Occasional Paper, Washington DC. 
De Bondt, G.J. (2000). Financial Structure and Monetary Transmission in Europe, A Cross-
Country Study, Edward Elgar, Cheltenham. 
Deutsche Bundesbank (1998). Instruction Sheet for the Reporting of Large Exposures and 
Loans of 3 million Deutsche Mark or More Pursuant to Sections 13 to 14 of the Banking 
Act, in: Banking Regulations 7.  
Deutsche Bundesbank (2001). Banking Act, in: Banking Regulation 2. 
28Deutsche Bundesbank (2004). Banking Statistics Guidelines and Customer Classification, 
Special Publication, July 2004. 
DIW (2004). Untersuchung der Grundlagen und Entwicklungsperspektiven des 
Bankensektors in Deutschland (Dreisäulensystem). DIW Gutachten im Auftrag des 
Bundesministeriums der Finanzen, Berlin. 
Egeln, J., G. Licht, and F. Steil (1997). Firm Foundations and the Role of Financial 
Constraints. Small Business Economics 9 (2): 137-150. 
Ehrmann, M. and A. Worms (2004). Bank Networks and Monetary Policy Transmission. 
Journal of the European Economic Association 2 (6): 1148-1171.  
. 
Ehrmann, M., L. Gambacorta, J.Martinez-Pages, P. Sevestre, and A. Worms (2003). Financial 
Systems and the Role of Banks in Monetary Policy Transmission in the Euro Area. In 
Monetary Policy Transmission in the Euro Area, edited by I. Angeloni, A. Kashyap, and 
B. Mojon. Cambridge University Press. 
Favero, C.A., F. Gavazzi, and L. Flabbi (1999). The Transmission Mechanism on Monetary 
Policy in Europe: Evidence from Banks’ Balance Sheet. NBER Working Paper 7231. 
Fisman, R. and I. Love (2003). Financial Dependence and Growth Revisited. NBER Working 
Paper 9582. 
Goldberg, L. (2005). The International Exposure of U.S. Banks. NBER. Working Paper 
11365.  
Kakes, J. and J.E. Sturm (2001). Monetary Policy and Bank Lending Evidence from German 
Banking Groups, Netherlands Central Bank Working Paper. 
Kashyap, A.K. and J.C. Stein (1995). The Impact of Monetary Policy on Bank Balance 
Sheets. Carnegie-Rochester Conference Series on Public Policy 42: 151-195. 
Kashyap, A.K. and J.C. Stein (1999). What Do a Million Observations on Banks Say About 
the Transmission of Monetary Policy? American Economic Review, 90: 407-428. 
29Kishan, R.P., and T.P. Opiela (2000). Banks Size, Bank Capital and the Bank Lending 
Channel. Journal of Money, Credit, and Banking 32: 121-141. 
Peek, J. and E. Rosengreen (1995). The Capital Crunch: Neither a Borrower nor a Lender be. 
Journal of Money, Credit and Banking 27 (3): 625-638. 
Petersen, M. and R. Rajan (1994). The Benefits of Lending Relationships: Evidence from 
Small Business Data. The Journal of Finance 49 (1): 3-37.  
Rajan, R.G. and L. Zingales (1998). Financial Dependence and Growth. American Economic 
Review 88: 559-586. 
Saunders, A. V. Acharya, and I. Hasan (2002). Should Banks be Diversified? Evidence from 
Individual Bank Loan Portfolios. BIS Working Papers 118. 
Stolz, S. and M. Wedow (2005): Banks’ Regulatory Capital Buffer and the Business Cycle: 
Evidence for German Savings and Cooperative Banks. Deutsche Bundesbank, mimeo. 
Walsh, C.E. (1998). Monetary Theory and Policy. MIT Press. Cambridge and London. 
Windmeijer, F. (2005): A Finite Sample Correction for the Variance of Linear Two-Step 
GMM Estimators Journal of Econometrics 126: 25-51. 
Winton, A. (1999). Don’t Put All Your Eggs in One Basket? Diversification and 












































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Table 3: Domestic Versus Foreign Lending  
The dependent variable is the percentage change in bank lending. Results are based on GMM estimations with 
absolute Windmeijer’s (2005) corrected t-statistics in parentheses. In column (1) the cross-section variable is 
domestic and foreign lending (total lending) from the credit register per bank i to sector j. In column (2) the 
cross-section variable is domestic lending from credit register per bank i to sector j. In column (3) the cross-
section variable is foreign lending from the credit register per bank i to sector j. In column (4) the cross-section 
variable is domestic lending from the borrowers statistics per bank i to sector j. All estimations include year 
dummies. 
* significant at the 10%, 
** significant at the 5%, 
*** significant at the 1% level.  











Lending focus  Total   German   Foreign   German  
Endogenous variable (t-1)  -0.062
*** -0.060
*** 0.008  -0.064
*** 
 (4.72)  (4.53)  (0.12)  (5.19) 
Sectoral growth  0.271
** 0.145  -1.086
* 0.313
*** 
 (2.34)  (1.31)  (1.66)  (4.48) 
Sectoral growth (t-1)  -0.168  -0.178  0.667  0.166
** 
 (1.42)  (1.58)  (0.82)  (2.36) 





 (2.04)  (2.84)  (2.22)  (2.47) 
Liquid assets to assets  -0.025  -0.041  0.310  0.029 
 (0.42)  (0.69)  (0.66)  (0.82) 
-0.112
** -0.093
** -0.522  -0.050
*  Short-term liabilities to firms and 
individuals to assets  (2.34) (2.01)  (1.48)  (1.65) 
Securities to assets  0.112  0.084  0.510  0.196
*** 
 (0.90)  (0.68)  (0.54)  (2.73) 
Regional banks  -1.034  0.411  1.751  6.194
** 
 (0.38)  (0.15)  (0.14)  (2.41) 
Savings banks  4.165
* 6.709
*** 8.770  4.622
** 
 (1.90)  (2.93)  (0.69)  (2.42) 
-3.198 -0.716  6.263  4.476
**  Credit cooperatives including regional 
institutions  (1.33) (0.29)  (0.36)  (2.25) 
Constant 22.889
*** 1.682  38.221
** -10.453
*** 
 (6.89)  (0.51)  (2.14)  (4.69) 
Observations 26,521  26,395  1,012  63,784 
Number of groups  6,532  6,498  2,60  15,482 
Number of instruments  17  17  17  17 
F-test (p-value)  0.00  0.00  0.00  0.00 
Sargan test (p-value)  0.33  0.77  0.73  0.23 
AR1 (p-value)  0.00  0.00  0.00  0.00 
AR2 (p-value)  0.49  0.87  0.79  0.55 
Cumulative coefficients       
Sectoral growth  0.097  -0.031  -0.422  0.449
*** 













































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































35Table 5: Bank Heterogeneity 
The dependent variable is the percentage change in bank lending. Results are based on GMM estimations with 
absolute Windmeijer’s (2005) corrected t-statistics in parentheses. In Panel a, we interact sectoral growth with 
different asset sizes. Asset1 (Asset2, Asset3) is a dummy variable equal to one if the bank’s assets are below the 
25th percentile (above the 25th percentile but below the 75th percentile, above the 75th percentile), and zero 
otherwise. In Panel b, we interact sectoral growth with banking groups. All estimations include year dummies. 
* 
significant at the 10%, 
** significant at 5%, 
*** significant at 1% level.  
Panel a 











Lending  focus  German German German Foreign 
Banking groups included  All All  Savings  banks  All 




  (4.52) (5.22) (2.96) (0.11) 
Sectoral growth*Asset1  -0.052  0.228  0.523
*** 0.455 
  (0.22) (1.49) (3.14) (0.25) 
Sectoral growth*Asset2  0.191  0.402
*** 0.032 -2.090
** 
  (1.27) (4.47) (0.38) (2.10) 
Sectoral growth*Asset3  0.229 0.189 0.110 -0.492 
  (1.20) (1.42) (0.74) (0.55) 
Sectoral growth*Asset1 (t-1)  -0.406
* 0.479
*** 0.049  -0.509 
  (1.80) (2.87) (0.34) (0.30) 
Sectoral growth*Asset2 (t-1)  -0.078  0.144  -0.066  1.458 
  (0.49) (1.59) (0.68) (1.02) 
Sectoral growth*Asset3 (t-1)  -0.164  -0.061  -0.286
** 0.014 
  (0.95) (0.55) (2.38) (0.02) 




  (2.82) (2.41) (0.23) (2.32) 
Liquid assets to assets  -0.044  0.032  0.054  0.243 





**  Short-term liabilities to enterprises  
and individuals to assets  (1.97) (1.72) (2.02) (2.09) 
Securities to assets  0.082  0.203
*** 0.178
** 0.640 
  (0.67) (2.84) (2.57) (0.69) 
Regional banks  0.423  5.952
**    
 (0.16)  (2.31)     
Savings banks  6.679
*** 4.366
**    
 (2.92)  (2.27)     
-0.295 4.013
**     Credit cooperatives including 
regional institutions  (0.12) (2.00)     
Observations 26,395  63,784  29,150  1,012 
Number of groups  6,498  15,482  6,554  260 
Number of instruments  21  21  18  18 
F-test  (p-value)  0.00 0.00 0.00 0.00 
Sargan test (p-value)  0.78  0.23  0.79  0.73 
AR1  (p-value)  0.00 0.00 0.00 0.00 




Cumulative coefficients       




  (1.62) (3.64) (3.17) (0.03) 
Sectoral growth*Asset2 (A2)  0.107  0.513
*** -0.031  -0.635 
  (0.57) (4.49) (0.25) (0.46) 
Sectoral growth*Asset3 (A3)  0.061  0.119  -0.163  -0.481 
  (0.28) (0.73) (0.84) (0.45) 
Tests on equality      
A1 vs A2  2.92
* 0.55  8.64
*** 0.05 
A2 vs A3  0.03  4.33
** 0.37  0.01 







  (1) (2)  (3) 






Lending focus  German  German  Foreign 
Endogenous variable (t-1)  -0.060
*** -0.064
*** 0.009 
  (4.56) (5.18)  (0.14) 
Sectoral growth*Regional banks   0.890  0.770  -1.534 
  (1.47) (1.56)  (1.00) 
Sectoral growth*Big banks and Landesbanken   0.585  0.260  -0.314 
  (1.42) (0.82)  (0.40) 
Sectoral growth*Savings banks   0.119  0.219
*** -1.472 
  (0.96) (3.02)  (1.40) 
Sectoral growth* Credit cooperatives including 
regional institutions   0.090 0.382
*** -0.519 
  (0.39) (3.42)  (0.11) 
Sectoral growth*Regional banks (t-1)   -0.459  0.259  1.943 
  (1.03) (0.41)  (0.86) 
Sectoral growth*Big banks and Landesbanken (t-1)  -0.211  -0.164  0.035 
  (0.67) (0.63)  (0.05) 
Sectoral growth*Savings banks (t-1)  0.006  -0.012  0.456 
  (0.05) (0.17)  (0.35) 
-0.705
*** 0.321
*** 1.850  Sectoral growth* Credit cooperatives including 
regional institutions (t-1)  (2.84) (2.89)  (0.76) 




  (2.69) (2.34)  (2.37) 
Liquid assets to assets  -0.053  0.036  0.168 




*  Short-term liabilities to firms 
and individuals to assets  (2.23) (1.91)  (1.84) 
Securities to assets  0.359
*** 0.235
*** 0.638 
  (3.11) (3.74)  (0.69) 
Observations 26,395  63,784  1,012 
Number of groups  6,498  15,482  260 
Number of instruments  20.00  20.00  20.00 
F-test (p-value)  0.00  0.00  0.00 
Sargan test (p-value)  0.78  0.24  0.70 
AR1 (p-value)  0.00  0.00  0.00 








Cumulative coefficients     
Sectoral growth*Regional banks (RB)  0.407  0.967  0.411 
 (0.66)  (1.25)  (0.22) 
Sectoral growth*Big banks and Landesbanken (BB)  0.353  0.089  -0.281 
 (0.69)  (0.22)  (0.28) 
Sectoral growth*Savings banks (SB)  0.117  0.194
** -1.025 
 (0.79)  (2.00)  (0.72) 
-0.580
** 0.660
*** 1.343  Sectoral growth*Credit cooperatives including regional 
institutions (RI)   (2.06) (4.83)  (0.33) 
Tests on equality    
RB vs BB  0.00  1.03  0.11 
RB vs SB  0.21  0.99  0.37 
RB vs RI  2.15  0.15  0.04 
BB vs SB  0.20  0.06  0.18 
BB vs RI  2.58
* 1.81  0.15 





Table 6: Sectoral and Geographical Portfolio Concentration  
The dependent variable is the percentage change in bank lending. Results are based on GMM estimations with 
absolute Windmeijer’s (2005) corrected t-statistics in parentheses. When we used sectoral portfolio 
concentration, HHI1 (HHI2, HHI3) is a dummy variable equal to one if the bank’s Herfindahl index is below the 
25th percentile (above the 25th percentile but below the 75th percentile, above the 75th percentile). When we 
used geographical portfolio concentration, HHI1 (HHI2) is a dummy variable equal to one if the bank’s 
Herfindahl index is below the 75th percentile (above the 75th percentile). All estimations include year dummies. 
* significant at the 10%, 
** significant at the 5%, 
*** significant at the 1% level.  















Lending focus  German  German   German  German  Foreign  Foreign 
Portfolio  concentration  Sectoral Geograph. Sectoral Geograph. Sectoral Geograph.
Endogenous variable (t-1)  -0.060
*** -0.040  -0.057
*** -0.066  0.015  -0.066 
  (4.53)  (0.63) (4.59) (0.70) (0.24) (0.83) 
Sectoral growth*HHI1  0.319  0.905
** 0.326
*** 0.188  -1.239  -1.451 
  (1.50)  (2.16) (2.65) (0.40) (1.01) (1.44) 
Sectoral growth*HHI2  0.008  0.881  0.295
*** -0.120  -1.344  0.713 
  (0.06)  (1.02) (3.23) (0.25) (1.43) (0.56) 
Sectoral growth*HHI3  0.171    0.297
**   -0.225   
  (0.86)    (2.08)   (0.20)  
Sectoral growth*HHI1 (t-1) -0.558
***  -0.070 -0.030 0.046  -0.723 -0.338 
  (3.08)  (0.16) (0.25) (0.16) (0.62) (0.39) 
Sectoral  growth*HHI2  (t-1)  0.014  0.086 0.104 -0.657  1.706 -0.442 
  (0.08)  (0.15) (1.15) (1.21) (1.29) (0.49) 
Sectoral growth*HHI3 (t-1) -0.097    0.468
***   0.179   
  (0.50)    (3.08)   (0.16)  
Capital ratio (t-1)  -0.725




  (2.65)  (0.46) (1.57) (2.67) (2.21) (3.05) 
Liquid assets to assets  -0.037  0.165  0.049  0.096  0.192  -0.616 
  (0.61)  (0.50) (1.42) (0.32) (0.64) (0.82) 
-0.089
*  -0.651 -0.038 -1.095
*** -0.316
** -2.555
**  Short-term liabilities to 
firms to assets  (1.90)  (1.51) (1.27) (3.01) (2.08) (2.18) 
Securities to assets  0.069  -0.715  0.110  1.595  0.753  2.732 
  (0.57)  (0.65) (1.58) (1.38) (0.81) (0.72) 
Regional banks  1.943    5.759
**      
 (0.72)    (2.27)       
Savings banks  6.680
***   4.732
**      
 (2.91)    (2.51)       
-0.735   4.106
**       Credit cooperatives incl. 
regional institutions  (0.30)   (2.10)      
Observations 26,198  350  63,514  350  994  292 
Number of groups  6,453  84  15,440  84  255  65 
Number  of  instruments 21 16 21 16 18 16 
F-test  (p-value)  0.00 0.00 0.00 0.00 0.00 0.00 
Sargan  test  (p-value)  0.79 0.06 0.60 0.12 0.72 0.46 
AR1  (p-value)  0.00 0.00 0.00 0.03 0.00 0.00 




Cumulative coefficients         
Sectoral growth*HHI1 (H1) -0.225  0.802  0.280
* 0.219  -1.992 -1.679
* 
  (0.82)  (1.29) (1.79) (0.46) (1.36) (1.61) 
Sectoral growth*HHI2 (H2) 0.020  0.929  0.377
*** -0.728  0.367  0.254 
  (0.11)  (0.89) (3.19) (1.00) (0.31) (0.18) 
Sectoral growth*HHI3 (H3) 0.070    0.724
***   -0.047   
  (0.30)    (4.01)   (0.03)  
Test on equality         
H1  vs  H2  0.58  0.01 0.28 1.33 1.71 1.17 
H2 vs H3  0.03    2.82
*   0.05   
H1 vs H3  0.70    3.70







Figure 1: Characteristics of Banking Groups 
This figure distinguishes between 14 sectors: Agriculture, hunting, forestry, fishing (1), Electricity, gas, water 
supply, mining and quarrying (2), Food, tobacco, textiles, leather (3), Wood, pulp, paper, publishing, printing, 
furniture, recycling (4), Chemicals (5), Metal products (6), Manufacturing of machinery (7), Construction (8), 
Trade, repair of motor vehicles (9), Hotels and restaurants (10), Transport, storage, communication (11), Real 
estate (12), Services, computer, R&D (13), Health and social work (14). Domestic and foreign sectoral lending 
represents lending to each sector as a percentage of total lending.  

















































































Domestic sectoral lending (left scale) Foreign sectoral lending (left scale)
Loan per firm in domestic lending (right scale) Loan per firm in foreign lending (right scale)
 
 
Source: Deutsche Bundesbank, credit register. 
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Figure 2: Herfindahl Indices for Sectoral Lending by Banking Groups  
This figure shows sectoral Herfindahl indexes for domestic lending by banking groups.  
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Source: Deutsche Bundesbank, borrowers statistics. 
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Figure 3: Geographical Concentration in Lending Portfolios 
This figure reports geographical portfolio concentration for two banking groups for foreign lending. 
Geographical portfolio concentration is measured by Herfindahl indexes.  
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